Case
This infant was born following a diamnionic-monochorionic twin pregnancy and was the donor in a twin-to-twin transfusion. The mother was hospitalized at 26 weeks gestation because of preterm labor. A cesarean section was performed at 32 weeks gestation because of fetal compromise. Delivery room resuscitation consisted of bag mask breaths and oral suctioning. The birth weight was 975 g. She required intubation secondary to respiratory insufficiency. Pulmonary surfactant was given. High-frequency oscillator ventilation was initiated for poor ventilation. Chest radiographs were ordered every 8 h as surveillance of lung inflation.
A chest radiograph on the third day after birth showed a rightsided pneumothorax with shift in the mediastinum to the left. A modified Fuhrman thoracostomy catheter was inserted by Seldinger technique, as described by Fuhrman et al., 6 with resolution of the pneumothorax confirmed by radiograph ( Figure 1 ). Breath sounds were documented as equal until the time of death. The fraction of inspired oxygen and the mean airway pressure (MAP) were decreased over the next 24 hours.
Repeated radiographs showed no signs of pneumothorax. Her clinical course deteriorated the following day with worsening hypotension, hypoxemia, metabolic acidosis and renal failure. Despite intense support, she remained profoundly acidotic and, after consultation with the family, support was withdrawn on the fourth day after birth.
An autopsy was performed with the thoracostomy tube undisturbed. The catheter traversed the chest wall, entered the ventral surface and exited the dorsal surface of the right middle lobe ( Figure 2 ). Pulmonary hypoplasia was confirmed. The combined lung weight was 17 g (expected weight: 28 g 8 ).
Preacinar arteries were of small caliber. The radial alveolar count was 2-3 (expected count: greater than four 9 ). Focal hyaline membranes were present lining distal air passages and the lungs were immature. The kidneys' combined weight was 10 g (expected weight 12.5 g). There were no inflammatory or degenerative changes of the renal cortex. There was no congestion of the vasa recta. Other findings included thymic involution, small adrenal glands (combined weight 1 g, expected weight 4.2 g) and a porencephalic defect of the right frontal-parietal cortex over the dorsal convexities of the brain.
Examination of the placenta confirmed the vascular anastomoses and amnion nodosum was noted in the amniotic sac of this infant. Chromosome analysis revealed a karyotype of 46, XX.
Discussion
Early studies comparing blunt dissection thoracostomy to modified Fuhrman catheter thoracostomy did not report any circumstances of lung perforation. 7, 10 The catheter composition of soft, coiled material and the use of a curved guide-wire have been considered less traumatic than blunt dissection for treating pnuemothoraces and decreased the incidence of iatrogenic lung injury. Additionally, this catheter reportedly accelerates the resolution of pneumothoraces. 11 This technique has been successfully used at our institution since 2002 with no known major complications until this case.
Radiographic evidence of malpositioned pigtail catheters includes persistent or repeated pneumothoraces and atelectasis/ infiltrate near the tip of the chest tube. 5 Although there was apparent resolution of the pneumothorax in our case, the pigtail catheter impaled the lung. Therefore, radiographic and clinical evidence of pneumothorax resolution should not be the evidence of the absence of iatrogenic lung injury. A previous case report detailed lung perforation in an infant who never stabilized or fully resolved the pneumothorax after placement of the pigtail catheter. 12 Perforation of the lung is a severe and potentially fatal complication of chest tube placement. The chest wall of an infant of this size is thin. In the technique for placing a pigtail catheter, the chest wall is pierced with an 18-gauge needle through which a 'J'-shaped guide-wire is inserted. Re-expansion of the lung against the sharp introducer needle may occur after air evacuation. The needle is removed leaving the wire in place to guide the tissue dilator and finally the pigtail catheter itself. Any one of these events could potentially transect the lung and cause the catheter to be implanted into the parenchyma of the lung.
Imaging of chest tube position, control of assisted ventilation during needle insertion and control of the depth of introducer insertion may limit lung injury during pigtail catheter placement. A two-view chest radiograph study should be performed postprocedure to better ascertain catheter position. 13 The ventilation of intubated infants during the procedure could include a respiratory pause during needle insertion to reduce lung expansion. Sterile marking of the introducer needle and dilator may limit the depth of insertion.
Without additional autopsy data, we conclude from this case that the invasive management of pneumothorax poses the risk of lung injury even with a modified Fuhrman catheter and radiographic evidence of resolution of air leak. Refinements of the techniques used in catheter placement and imaging localization are needed. Extreme care should be observed when placing a pigtail catheter.
Sources of Support: None. Figure 2 The modified Fuhrman catheter (arrow pointing to catheter) is seen entering the ventral surface and exiting the dorsal surface of the right middle lobe.
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